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HIGH STRENGTH HOT ROLLED STEEL PLATE EXCELLENT IN RESISTANCE 
WELDABILITY AND ITS PRODUCTION 

PURPOSE: To provide high strength and excellent flange workability and resistance 
weldability by specifying a composition and controlling a rolled structure. 

CONSTITUTION: This steel plate has a composition containing, by weight ratio, 
0.04-0.12% C, 0.1-0.6% Si, 1-3% Mn, <0.006% S, 0.1 5-0.3% Ti, 0.02-0.008% Nb, 
0.01-0.1% sol.AI, and <0.05% P. Simultaneously, in the structure of this steel plate, the 
area ratio of polygonal ferrite of <6iwrn average grain size is regulated to >10% or the 
area ratio of polygonal ferrite of >10|xm grain size is regulated to >20% and also the 
total area ratio of polygonal ferrite is regulated to >30%, and further, bainite of <10|im 
average grain size is contained by >5% by area ratio, and moreover, tensile strength is 
regulated to >740N/mm 2 . In order to obtain this steel plate, it is preferable 
that, at the time of rolling, the steel is heated to 1 240-1 340°C, finish-rolled at 
800-950°C, cooled down to <600°C at >20°C/s average cooling rate, and coiled at 
400-550°C. 

COPYRIGHT: (C)1996,JPO 



BNSOOCIO: <JP 408199291 A_AJ_> 



(i9)B*BK*aw (jp) (12) ||fj f£ £: (a) 



<iimfftBiH&n** 
#^¥8- 199291 

<43)&DHB W-tiL 8^(1996) 6 0 



(so into." jtrtusaHe** f i anss^aw 

C 2 2 C 38/00 3 0 1 B 

C21D 8/02 B 8821 -4K 

C 2 2 C 38/14 



5fclS* 0«9i(Dft9 OL (£ 10 JO 



(21)tUMS^ 



(22) ttJgS B 



#1^7 - 6985 



7*^(1995) 1 E20B 



(71)tb^A 000001199 

ft*!IMiW 5r TiJ<f'*KttSS*r 1 T@ 3 #18^ 

AflHWSDWriitf^iRnr i #» tfc5££*±# 



(54) [ribo**] mi®&&o)&&tem^mmm&i&tt<Dmm%& 



(57) K»] (4KB*) 

3I3S&S7 4 0 N/mm 2 &Lh-C\ ffiCtj^StttcfeT <*n 

[#§fi£3 fitt%tCT, C : 0. 0 4~0. 12. Si : 0. 1 
~0. 6. Mn:l~3. S : 0. 0 0 6 &>T> Ti : 0. 1 
5~0. 3> Nb : 0. 0 2~0. 0 8. sol. A 1 : 0. 0 1 ~ 
0. 1 . Rtf P : 0. 0 8KTft*»U 3MM*ft£PF*I» 
tfj^M^J: D ft 9 , # 'J h owttlii 

6 wm«TT?SD. t©i«f*Sl 0 aseU:T?Sb**». 
Xtt. 311 0/*m6U:a>j|?'Jzf^;i/7jc7-f h©W« 

#U 0 nmHmO> -€-«ffi«im7!>i5 %H±K>aW> 
e>ft<5. 5(353i&£ 7 4 0 N/tfetJiCffiKSSSftJOA*? 



BNSDOCID: <JP__40ei99291A_l_> 



—659— 



1 

C»*JK1] 11%CTC 0. 0 4-0. 1 2%, 
Si 0.1 -0. 6%, 
Mn 1-3%, 
S 0. 0 0 6%J^T, 
T i 0. 1 5-0. 3%, 
Nb 0.02-0.08%, 

sol. A 1 0. 0 1 —0. 1 %, RZfP 0. 0 8 %JECF«r 
affl«RrPF^*W^*B«<t OttO, (a) #U 
^7x71' hC0¥^iag^6 /imHTTSO, -eco 
B**** 1 0 XK±tr»»7S^ Xtt(b) tglO MmPi 
±CD#U Jt^7i7^f hOB«W2 0 %£A±-C* 
0, lo, #»J^7x7^f hO^ttllWS 0% 

0, *©B«*^5XJa±^>»BI^6a:*9IMS7 4 

(A) C 0,0 4-0.12%, Si 0. 1 —0. 6 %, M 
n 1 — 3%, S 0. 006 XETFs T i 0.15- 
0. 3%, Nb 0. 0 2-0. 0 8 %, 

sol. A 1 0. 0 1 — 0. 1 %, IkZSP 0. 0 8 %J£TF£ 

(B) C a 0. 0 0 5 %£TF, RZfR EM 0.0 0 5 %H 
TJ:Dft***6atfn-6il>a:< it) ltt(Z)7C*S:ft«r 
U aflB*»«5FRia«3R|e«fJ; 035cO, (a) 

0%J£JLtT&£#>, Xte(b) ftgl OMmKiO 
# U ^ t;P7 1 7< h 2 0 %H±"(?» o , 

so, "w^-f h®¥*9tt&ft*i o arnamD, 

0>BflMW 5 X«±<Ofij»3^6«:S5l»aS 7 4 0 N/ 
mm 2 KJi<^ffi^Stt<^^»^:iK^a^M9l«« 
C»*3R3] 8«%(CT 

(A) C 0.0 4-0.12%, Si 0. 1-0. 6%, M 
n 1 — 3%, S 0. 0 0 6 %£TF. T i 0.15- 
0.3%, Nb 0. 0 2 —0. 0 8 %, sol. A 1 0.0 1- 
0. 1 %, mSV 0. 0 8%filT^fb> MfC, 

(B) C a 0. 0 0 5 %ETF\ S:^R EM 0. 0 0 5 %« 

(C) C r 0.0 1 — 1%, Mo 0.0 1-0. 5%. V 
0. 0 1 — 0. 3 %, C u 0. 1 - 1 %, Rtf N i 0. 1 

— i #cfc o&5sa>sstfn5^&< tt> i ffi^Tc** 

^fiTU aSBftRtPF^I»W^««rcfcOttO, (a) #U 
^7i7-f h<D¥i^Kffia<6 um&TTffcO. ^tf) 
ffiffl^t i o %M±-e$>2>j)\ Xtt(b) fig 1 0 ^m£Jl 
_tO#U =f^-;(/^x^-f h0>B«***2 0 %£i±T& 
0, flo, #U ^7x7< N(D-a-ftBt«^3 0% 

0> *Offi»*^5XK±<Offij»^6<c*3iaaS7 4 



(2) #FI¥8 - 1 9 9 2 9 1 

2 

cw*«4] ma%(cTc o. o 4-0. 1 2 %, 

Si 0. 1 —0. 6 % . 
Mn 1-3%, 
S 0. 0 0 6%£TF, 
T i 0. 1 5-0. 3%, 
Nb 0. 0 2-0. 0 8 %, 

sol.Al 0. 0 1 -0. 1 %, RZfP 0. 0 8%J^T«r 

10 sT^ici^bT, mmum* 1240-134 ot^i 

HOiftftiU ft_ti&S&8 0 0-9 5 orcolSHcD^ 

stu 6 o otaTcoag^f, ¥^»M2 or 
/#j^±^r^aiL, 4 o o — 5 5 ot;a>«sffla>i&j2-c 

(O^mmffl 1 0 m mJ^TT 5 ^ 0 , -tO>B«*3»« 5 
±<Z>««rt*Sft*5l3R3fcS 7 4 0 N/mm 2 RJiOigSiS 

[if*JS5] fifi%tCT(A) C 0. 0 4-0. 1 2%, 

39 Si 0. 1-0. 6%, 
Mn 1 — 3%, 

S 0. 0 0 6 %JETF, 
T i 0. 1 5-0. 3 %, 
Nb 0. 0 2-0. 0 8%, 

sol. A 1 0.0 1-0.1%, XlXP 0. 0 8 %«T£: 
lEtC, (B) Ca 0. 0 0 5 %J£TF. R{/REM 

0. 0 0 5 %KT J: D a§»j6^stf n^^s < tfcl 

jR^JKHHEa-ra^BbT, »!Rfl** 1 2 4 0-1 3 
30 4 CCOlBBKaSSchL, tt-h^S£8 0 0-9 5 Ot; 
<B*BH<Dfii£i:U 6 0 ortTF^i&jK^T 5 , ^F^£P 
iijg 2 0 { C/#«±fCT^U, 4 0 0-5 5 0^ 

***5X£il±03ia«*6«:*3ia»S 7 4 0 N/mm 2 

[f*3&«6] 11%CT(A) C 0. 0 4-0. 1 2%, 
Si 0. 1 —0. 6 %, 

40 Mn 1-3%, 

S 0. 0 0 6 %-BTF> 
T i 0. 1 5-0. 3%, 
Nb 0. 0 2—0. 0 8%, 

sol.Al 0.0 1-0. U, R{/P 0.0 8%^ 
t^U 3E£, (B) Ca 0. 0 0 5 %£TF, S^REM 

o. o o &%i&T&Qtzzmto*>m\i*iz4>i&< tt>i 

«0)7C**-&«-rSi:ftlC. (C) Cr 0.0 1-1%, 
Mo 0. 0 1-0. 5%, 
V 0. 0 1—0. 3%, 

50 Cu 0.1-1%, WNi o.i-ixsttu a 
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(3) 

3 

LT, atJS*iSffi& 1 2 4 0—1 3 4 0 T:©«8B]tf>fift £ 
U tt±i£g£8 0 0-9 5 O'COWHOfiflteU 6 
0 0 < C«TcOi&&£T\ fWM2 0t/#ftJ:i: 
TftriflL, 4 0 0~5 5 OtiDliCfigTiloT, 
tH'J rf^rt^x^-f h<0¥^J&&#6 (tmttTTif]. 
^-CDffi) 1 o %1Zk±.Xh 0 . MtfH 0>¥1*KS 

rtU 0 (tmHTTJfeO. -5-OB5IB***5 X«±<0«l«?i» 
Stt*9fSBaS 7 4 0 N/nun 2 «±<Dffitft*«H40ft# 

[W*K 7 ] ttg% CTC 0.0 4-0.12%. 
Si 0. 1 ~0. 6%. 
Mn 1—3%, 
S 0. 0 0 6 %J£TF, 
T i 0. 1 5-0. 3%. 
Nb 0.0 2-0.0 8%. 

sol.Al 0. 0 1 — 0. 1 %. RZfP 0. 0 8%«TSr 

m-r z> \z& lt, »®(ias^ 1240-1340 x^om 

ffl<©i&ffi<hU tt±£8 4 0~9 5 o'C©«SH0)ia«t:: a? 

TfTftofc^. 7 0 0 — 8 0 0t;cD!SBcD&-5>iS^£ 

u siettv^T. wftffitt2 o"c/«>e;±cT6 5 

0 < Ciy.T<£>fiJSi;-ei ! ?f3SU 5 5 0 — 6 5 0 , CCD®ffl(D 

iajgT?#KoT> esioumK±©3i;'j^7i7 

OT^WlO/imEtTTSf). ^OBlW5%K 
±Olft»*6i&S5l»«* 7 4 0 N/mm 2 «±Wffi*t^ 50 

[»#K8] SS%1CT(A) C 0. 0 4-0. 1 2%. 
Si 0. 1 —0. 6%. 
Mn 1-3%, 
S 0. 0 0 6 %J£TF, 
T i 0. 1 5-0. 3%, 
Nb 0.0 2— 0.0 8%, 

sol.Al 0. 0 1 -0. 1 %. £;?>'P 0.0 8%PiT£ 
StC. (B) Ca 0.0 0 5%OT. &tfREM 
0. 0 0 5%KT±l3^5S^5Itfn5'>ft< tfe 1 40 

«SMKt*l:SLT, Jn£iSg£l 2 4 0-1 3 
4 Ot:co«2ffl05iajg(hb, ttl£8 4 0~9 5 0tOK 
fflOiSltKTfT&ofctg, 7 0 0~8 0 0tO^lOfe 
•5»«*-C. ¥^»JS«2 0 < C/U>«±{CT^aiL. 

T6 5 0 < CJ^TWSft*-C<^aiL, 5 5 0~6 5 0t© 
S$5fflroiBST-#lfcoT> til 0 um&>.t<D#V3±)l> 



^BB^FS- 1 9 9 2 9 1 

t>7i 7-f h ©•S^BB-fiS^a* 3 0 %i^±T ! * 0 , ^.-1' 

5 X&±©*OHW*&fc*3l»3fl£ 7 4 0 N/mm 2 ELL© 

[W#9i9] filXCTOO C 0.0 4-0. 1 2%. 
Si 0. 1 —0. 6%. 
Mn 1-3%. 
S 0. 0 0 6 %£TF. 
T i 0. 1 5-0. 3%. 
Nb 0.0 2-0.0 8%, 

sol.Al 0.0 1-0.1%. RI/P 0.0 8%KT£ 
**TU (B) Ca 0. 0 0 5 %«T. &tfREM 

0. 0 0 5 %«TJ; 0 SS«tlS'>7S < 1 1> 1 

a<»7c*s-&irr*i:*ic, (o cr 0.01-11 

Mo 0. 0 1 -0. 5%. 
V 0. 0 1 —0. 3 %. 

Cu 0. 1 ~ 1 RO'N i 0. 1 - 1 %cfc9£c£P*> 

e-s&ins iffl©7csi£^fi-u 

1 2 4 0-1 3 4 O'CCO^fflroiSJSi b. tt± 
£8 4 0-9 5 0'C©;mffl<Di&.glCTfrteofc*£, 7 0 
0-8 0 0 < Ctf)$gffltf>ifc5i&Jg£T\ ^i^^ljl Jg 2 0 

"c/S'SA-LicTfcSflu -t©a«jj>.6^»aqia«2 o 

^/tW^CT 5 U ?I#^T. ¥-i$tt 

SljtS 2 0r/fi>J^_h^T6 5 O'CKTWiaSST^ai 
U 5 5 0 — 6 5 0 < C<E>$5fflCDiaST-#$t-pT. ill 
0 (imH±ffl#iJiWiM HOB5***»2 0 

3 0%£AJiT$.O, "W^-f 0 tfmJ£i. 

TTfeO. ■€-<0ffi8l*78«5XK±O»«jl>6*a5l3Rai 
$ 7 4 0 N/mm 2 KJt<Ottctt*«Kt© A»J*i63ftflEJfeK 

[0 0 0 1] 
[0 0 0 2] 

«. »BI1BB6 2-2 0 2 0 4 8^*Kt4, Nb0.02 
-0. 0 4 % (11%. ETF, I^ICo ) tT i 0. 1 —0. 1 

utl:«tot. ?I®^S^7 Okgf/mm 2 iKOJS'ltCD&Jf 

[0003] u#>u gifijd&oT. — m. %ffi®tetfi 
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»M^iS<a':Tl>5. ft!l.7J. !&WBB5 0- 
2 6 2 0 ^£:?8tC{J. T i ©?Ssttli£0. 0 7 5-0.5% 
cO^fflt-rSi^tC. T i /C«l. 5-4. 0 ©SSEIfcfoJ 

wlt, t i <Dtirth ; &ik : &m±mzmm-r2>z.£{z&-o 

T. 8 Okgf/mm 2 ©IPI*££i§-5 Z. C 

7 5>^t£#^+#T&oT. 6 5kgf/mm 2 

1 jet ©fat* 7 7 > £ d t *«T * -f . tt L 

[0 0 0 4] 

[J8f*«#ftl/±i5tT5llffl fit, #5B9i#e> 
*»ft-rSfc«»C SflfBN bROT i **JH«0>«JSK 

W^gbfc^m, NbtTifflM7>X$S^, jgi»&SSfc 

4 0 N/mm 2 e4±©S55&£&iM£H«£t#& C fc7»nfi*-5 
£<i:£jt.tiiLT. #SgBJJtCM^;fcft©T&£. 
[0 0 0 5] tot, *3S9itt, tt«*8Stt0>&ilf&W 

TS. Wi:, 3136362 £#tf©ffl. BPft. 

T S) x El) #15500 N/ 

mm 2 - X£U:"r*D, fit?. £ft*S*f* (A) 

©fS. BP ft. (5191363) X (ftttif*) #6 3 0 0 0 
N/mm 2 • %«±^U^C#e>. 7 4 0 N/mm 

2 £U:a>iBfS«£#U #»<UT. SIWE/I3© 

* -i — )V<DfRBiz& uxg*5 ns toxfy 3 > >?te&flS 

T*-a-*;ii&<. 5I»3$£ 7 4 0 N/mm 2 £U:<0*3& 

[0 0 0 6] Mtc. *^Bjti, 3l»3fcS 1 

8 0 0 0 N/mm 2 • %Sl±T$> D. §l3fi5££ <tA 
t£tfi£ (A) <h©lft#4 0 0 0 ON/mm 2 • %£U:T& 

it»5j:iA«-et, ?n^g7 4 0N/oii : kjl©^ 

[0 0 0 7] 

0.12%. Si 0.1-0.6%. Mn 1 — 3 %. S 

0. 0 0 6 %J£TF. T i 0.15-0.3%. Nb 0.0 
2 —0. 0 8 %. sol. A 1 0. 0 1 -0. 1 %. RZfP 
0. 0 8 X0TF*-&*TU a»tt&^iiiai«l^«4jj«i: <0 
&D. (a) #"J^7i?'f h©¥*5&^#6 (imK 
*-©B8**0«l 0%£t±-e*^#> Xtt(b) 



(4) W8-1 99 29 1 

fitl 0 wmliUiCQ^U 7i7-f h©Sfifft*#2 
«**<3 0%W±trfc0. A-f -7-f h©¥i*r&S#l 0 

0 . 3I?M3££ 7 4 0 N/mm 2 EU:£Wt"£>. 

[0 0 0 8] *^u^lC±^tfifA^tS't4cOAfi : *i«33liS^ 
®S31£li. ±fB7C^frJD^.T. Ca 0. 0 0 5 %&TF, 
RZfREM 0. 0 0 SK&LT&QfcZWtfrZMtinZ'Jt 
f£< <tft ia<©7C^S:^#bTViTft s kt^ 
JO [0 0 0 9] Mtc. *5S^CJ:*ffi«t*i*1tOA*«cS 

sta^MSWi. dne©7c*i:*f-. xtt^n^cDTc 

^tgiJfC.Cr 0.0 1 — 1%. Mo 0.0 1-0.5 
%, V 0.0 1-0.3%. Cu 0. 1 — 1 %. N 

1 o. i~ix«fc0tt*sa»sastfn*di>J3:<i*>i« 

cotc* b T ^ T ft J: i^. 

[0 0 10] J^T. i:fB®34Jg^3ffi9lffi^*3^T, (a) 
yfi'J iW7i7-f h©¥*$*ag#6 AtmOT-e*0. 
-€-©ffijf§3s#l 0%JU±T&£ft©£*fg9itc<i:5!gl 
©f»®aStEiVHs, (b) fill Onmairo^Un't^ 
39 h©®8^#2 0%JWJtT?a&D. #Urf 

t*7i5-f h©&ltffi1«#3 o %£A±-e^-5ft<7>$- 

[0 0 11] *5rac*UT. "WtM" hite, »5r!W^ 

ft. x&mvtiz£.z>®\&z$>^t, &mm-e3%mffi<n 

50 &5utM^OT. 3 %*i^©?*@^-— XT7"f h 
ft. *«WK*slt-5^-f ^< ha*C-Sr»*:i<i:i:-r 

[0 0 12] *SSWC«k*HlRtfSB2<!!>»«tt. f© 
^^7>#|alCT*$.0. *aiffi(Ct3^Tft, M7-fh© 

©^ttffl#^S?i^ft©T&i>. fillft. *^BJICJ;^. 
31 1 ©f&JSflW^n^. Nb^'J^7i5-fh 

b «ftti3t-ft:©mffl : £A*7>Xcfc<fij 

-|±. #<L-T. 5l3i3tlS#7 8 0 N/mm 2 flSTfeo 

77>vtt$r5t^Lfcft©T^-5. 
[0 0 13] flfi*. *fgB^i;J;'5m2©^M^1SirJ;n 

50 bSMt'f h ©M*^t; iz ffimm&mwTz rz *t> izmm 
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7 

u t i is. Nb tmcws&tmz. waiaflEwf^ffl* 
mm-r % c t \z «t o t. ®ttic-r on** u =f^-;i/7 x 

fi££-ti\ *<U, ?ISM* ? 7 8 0N/ue ! SiSgT-fe 
[0 0 14] t£oT. *^K c fc£?glRt*SiS2CD?8i® 

C £ Lfcfe COT* 5. 

[0015] *«9!CJ:*SSi;fttfj|l 2 

?&iRtff& 2 <d mmmfc<D^:n^n\z-z>^ 
[0016] cii, ^cD3^bcofc<!6tc^jn$n-57c?s-e 

Sot, "«-f ^-f hffi**RI^T i C(Dffi&&fclZ±% 

TZ^mzmzlZlt* 4>&<£:fc0. 0 4%tfi&^:T°3t> 

M»SIC*3^Tti. 1 5 5 0 0 N/mm 2 - %£Lt© (51 
3S3i&2) X (fftf) SWSCtjJJTSf. *«g3KJ:-5 
»2©&M8!t£f;::fcV>Tte» 1 8 0 0 0 N/mm 2 • 
±CO (3l3gf$S) X (#O0 Vfr 
U SftlSftfO. 1 2%£jgx5£#te. 
1 CO&SiPIISfrfc^Tfi. 6 3 0 0 0 N/mm 2 ■ %J&Lt 
CO (5l3g3££) X (ftmfm) ^fiitJlSTtf, * 
it. *»WtC«fc*»2©J»3S**EC*^Ttt. 4 0 0 0 
0N/mm 2 • %m±co (§l3B3St£) x (A&tf30 £t# 

tt. 0. 0 4~0. 1 2%COlSffltf -5. U*>L. (3I3S3& 

s> x (ww t (?i3s?t$) x (nmfm vm-xt 
m±h-rz>iz\t. cfitt, »*L<tj. o.o7~o.i% 

cOi5H<i:-r-2>. 

[0017] s i ii. *mwiz£z>&mmmz%>^x 

TfeatSAv l*5Mb7C*tl/Tt>tI-p*5. £CD± 

S HI. '>a<tfe0. 1 

%&mna-rz>z.£tfi&wz&o* mta&m. 1 %=tofe 

4>&H£:£te. ffitft*tttt*»fiT-r*. U^U 0.6% 



(5) W8- 1 9 9 2 9 1 

<? 

3*:{£7K*T«, 0. I 5—0. 4%©ffiffiA*#3;L<^. 
[0 0 18] Mnli. *38|BT?a^-rs*Bffl©C«lC* 

^«^fc«6{Ci^S5i^^-C*oT. fcfc 1 %co^ 

B^ICfc^Tli. -Hfrfc^x^-f hjW#€>*rf. ^ 
TT4. 3B2 0K^K:*JHTt>. 'J rf^-JU"7x 

iot, tttf75>i»lt*«fiTt*. tot. 

[0019] s«. totty?yi;&* f £fci£%%mcm 

^CT, 3p:%HJic^3lt^>#Z>*7^>^14cO(6]Jii:i£ 
*t*»tt*#*L'T. -?-CO±K£0. 0 0 6%tt5!ii. 
J?SL-<(i. 0. 0 0 3Xit5. T i tt, 7i7^ « 

SZ>*NbcoS5jpfii*(C. -5-nec7)^tH]S<hcO/\*7>7. 

^ilt. sjacDis^an-r-s^t^as-cab-s. * 
mw\z&^>T, mtmmmz&^T. mm<ow&^it 

ntt*. 0. 2 9fiaTtf«0!>3WB : * bVi. 
[0 0 2 0] Nb(t T i tftlC, *%BJ(cJ;^^iMm 

JBlO«ftSUH«C4J^Ttt, 7i7^«MMin 

M&mmvx. #uitji'7i7-r hcoiB^tii^-co 

7i7-f h*t»(:f4ii:!i«Tff. JiHtAmT-rs 
40 COT. -e©±|g&0. 0 8%i-T^>„ 

[0 0 2 1] Nbtt. *%BJ(Cj;^^2COgi5S0!1S{C*3 

fc46(C^jD$n«.. Z.<D£.-Z>fc$b£:&m%HzmZ>1ZSblZ 
tt. i!>/j:< it)0. 0 4%co^iD<££^<i:-r^. L-^L. 

0 8%^, 

[0 0 2 2] A Hi. WOSfilSOJHBMflfcLTWJnS 
n-57C3ST-3e.oT. ^JDfttt. 0. 0 1~0. l%c03&Ba^ 
50 ISTf*5. P(i> @^3S^7C^iL.T*^7C^T* 
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9 

0. 0 8 %&MZ.xm$i-?2>iigte. 1$ni'ik(Om& 
£*^(£Tt^>(75T. ^JDSttO. 0 8 %OT<fTS 0 
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